Human liver alanine aminopeptidase. Inhibition by amino acids.
Human liver alanine aminopeptidase is inhibited by L-amino acids having hydrophobic side chains such as Phe, Tyr, Trp, Met, and Leu. Blocking of the amino group or the carboxyl group greatly reduces the inhibitory capacity of the amino acid. Kinetic studies demonstrate that inhibition of hydrolysis of the substrate L-Ala-beta-naphthylamide is of the noncompetitive type. Inhibition of the substrate L-Leu-L-Leu is of the mixed type. Inhibition of the substrate L-Ala-L-Ala-L-Ala is of the competitive type. These changes in the mechanism of inhibition are thought to be the result of the binding of the amino acid to the third residue binding site on the enzyme. This is the part of the active center to which the third residue from the amino end of a peptide substrate is normally bound. The inhibitor constants of several alanine oligopeptides are shown to decrease with increasing length through L-Ala-L-Ala-L-Ala-L-Ala, demonstrating that alanine aminopeptidase is a multisited enzyme with three and possibly four residue sites per active center. The inhibitor constant for Gly-Gly--Phe suggesting that indeed the third residue site preferentially binds large hydrophobic residues.